A space -periodic problem of nonlinear thermoelasticity is considered. For an elastic, linear, isotropic, homogeneous, nonviscous body in small geometry, we obtain a nonlinear system of equations. For small coefficient of the heat extension a we find a time -global weak solution of the initial-value problem. The smallness of a is independent of the length of the time interval and of the datas. The space periodicity of the solution is related to the absence of reflected waves. A mixed problem for a bounded domain, even with a smooth boundary, seems to be an open problem. Our work is closely related to that by J. Necas L5J and by J. Necas, A. Novotn and V. Sverak L6J.
Introduction
Let 0 = ( 0,1)3 C R3 be the body considered. We denote: 
For simplicity we set a 0 = a 1 = 1. If we substitute the definition of the small strain tensor into (0.1) and the result into (0.2) we obtain à2u. a2U
The system (0.6), (0.8) is a thermoelastic description of a linear, isotropic, homogeneous and thermoex tens ible body without viscosity. So we seek for the displacement vector u and the temperature T, both defined on Q, = 0 x 1, with 1 (0, to ) and satisfying (0.6),(0.8).
By (LP(0), llt) and (1 , m() , IJ ' II mpü) we denote the Lebesgue and Sobolev spaces of space-periodic functions with period 1. We put
with norms defined by the same symbols 11-11 0 and 1 1. n_'x,(u,v) 
At last, we will also denote by c constants in various estimations.
Existence of a solution
From the above, we have to find functions U: Q1 -+ R3 and T: Q1 -R solving the problem ae kk aT Further we will assume that
( 
(1, W41 (Q)). Then for the weak solution u of the Problem (Pt) we obtain
Multiplying the K-equation of (1.8) by C,.( t), summing up over K and integrating over (O,t), we obtain
(1.9)
From equations (1.7) and (1.9)we get that the sequence fu N. ) is bounded in W2(c),R3)and that the sequence {ó N) is bounded in W 1 (0,10). Now, by a well-known technique we obtain our assertion U
Let us for fixed lj € L'(1, W,(0)) and every t€ Idefine the operatorA(t): W(o)-. (W4'(Q))' by (A( t)v,w)

4((1 +(7-T . )2 (X,t )+Ivv(x)I2)L(x)(x))dx Vv,we W41(0).
Lemma 2: A( t) is a monotonous, continuous and bounded operator (i.e. A( t) maps bounded sets into bounded sets), which satisfies (A(t)v -A(t)wv-w)a cj'(Jv
Proof: Put k(t,x,y) = 3_1( 1 +( 1 -1)2(x,t)+ 1y 1 2 )y1 . It is obvious that k, satisfies the Carathodory condition and that the estimate lk(t,x,y)l _-c(g(x,t) +
holds for some function g(',t)€ L"(0). Now it is obvious (see [1: Lemma 1.6)) that A(t) is a continuous and bounded operator. Further we have
<A(s)v -A(s)w,v-w>
and the element b e A" by
where u is the corresponding solution of problem (P1) to T, E X. If we use this notation we can for (1.2), (1.3), (1.5) formulate the following problem: 
( T N(090+(A(t)T2N(t),g) (b(t),g
) Vtt 1,
From this we obtain
=J0(b(t),T2N(t))dt Vs€I.
(1.12) From (1.12) we obtain, in view of (1.13), (1.14) and the monotonicity of A(t),
is an equivalent norm on the space X. And so there exist a weak convergent subsequence { T2") C X and elements
where we used the boundedness of A and the imbedding of the set {T: T€ X, T X'} into
C(I,L2(c))).
By some calculation we obtain from (1.11) 
But
We denote x te 1 , I tI < h, h > 0 fixed, where e 1 (I = 1,2,3 ) is a unit vector and W, e 2 e°} is a base of R3 . Further we denote A, w(x, t) t -1(w (x + A t x, t) -w(x, 0) .
In particular for v( x,t) r 6, 7( x,t) we get
Ox1 (x,t)----(x + x,t) +
+lV7(x,t )l 2 ((x + Ax,t) + -(x, t) Ox1 
JO, -' L(x,f)T(x,t))T(x,t)dxdt
+ ((i; -T) 2(x + x, t) -(1; -1)2(x,t a7 iai; -1)(x,t) ax1 ---(x +tx,
7-7)(x+x,t)+(7-i)(x,t))
The third term on the left-hand side we carry to the right-hand side, where we use the estimate
Jx, ('; 7;)(
for an t such that c E < 1. So from (1.18) we can obtain f^A '_ I T2 (X,t) ')A^T2
11 ,7T ; iI42.,).
We will use the following fact: Then we get from (1.19) that 7 € L 2 (1, W'2(0)).
(ii) Now we want to prove the estimate (1.16). We multiply (1.2) by 1 2 ", where i;' is some second spatial derivative, and integrate over Q1 . Using partial integration we get $(12'( X, to ))2 dX f(T2(xO))2dx
... t)-(x,t)dxdt
+J (i + - )2(x,t) + VT2(x,t)I2)(/, ax1 QI _(I + ( T' -7 a7 --(x,t))dxdt Ox i ) 2 (x,r) + IT2 (x t)1 2 )' -(x,t) r I au a T2 = J (cTi()a (, )7(x,t)-2( 7 -T. )(x,t)1(x, t )-----(x,t )-(x,t ) C)Xi a7 a7( a )dxdt.
A t)-(x,t)
The last term on the right -hand side we carry to the left -hand side and so we get 
for all E > 0. From this we obtain for some S fQ1 IVTz (x,t)I 2 dxdt ^ c8(cS + a(c +aIIV 2 TIIo ) + 7; I1.oj ll i:.) I Lemma 3: Put, for some R 1 > 0, and (i +( 1" -i ) 2(x, t) + VT(x, r)1 2 )aT3 16xa(x, t) converges strongly in L"(Q,). The left-hand side we can estimate from below by
K 1 ={T. T E X,J0 IVT(x,t)I 4 dXdt2^R.J0 T 4 (xt)dxdt sR}.
t)j----(x.t)dxdt -l-(x,t)Tj"(x,t)(T(x,t) -7(x,t))dxdt J'i(x,t)(T(x,t) -T3(x,t))dxdt -T
$kn(x , to )T,(x , t o )) 2dx f,,(T2_(X'O)T3(x.0))2dx
+ II V( 7 2-7)11 ,Q1 + lI(' -)II,o
We carry the second term on the other side, but also this term converges to zero. 
